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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a plasma address liquid 
crystal display device 

wherein deterioration of display quality caused by a 
cross-talk phenomenon is 
suppressed and prevented. 

SOLUTION: This liquid crystal display device has a high 
dielectric constant 

layer formed between plural electrodes, and between the 
plural electrodes and a 

liquid crystal layer. The high dielectric constant layer 
is formed of a 

material having a dielectric constant larger than an 
absolute value of an 
anisotropy ( 
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DETAILED DESCRIPTION - The buffer layer (102a) consists of 
boron phosphide 

nitride (BP(l-X)NX) where 0 at most X less than 1. The 
buffer layer (102b) 

consists of crystal layer in which hexagonal-crystal phase 
and cubic phase 
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include the area of crystal structure laminated 
alternately. The buffer layer 

(102b) consists of aluminum-gallium-nitride (Al ( 1-Y) GaYN) 
when 0 is less than Y 
at most 1. 

USE - III group nitride semiconductor device e.g. 
semiconductor laser, field 

effect transistor (FET), light emitting diode (LED), etc. 

ADVANTAGE - High intensity LED can be produced using 
laminate structure where 

III group nitride semiconductor crystal layer of good 

quality is formed stably 

on Si single-crystal substrate. 

DESCRIPTION OF DRAWING (S) - The figure shows the 
cross-sectional view of 

internal crystal structure of buffer layers. 
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Buffer layers 102a, 102b 
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Sftf?iJl{c^*)ftLEDcolfJi^^-r®rffillT'?)ft. LE 
DJi. 7>ftV ( S b ) 5: ( 0 0 1 ) 

ft n^£0S i 4£A#>&£*£tE 10 1k, nmi. 50 
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1 0 l±fcjSfiLfc8«B 10 2k. ISflJB 1 0 2±C 

js^tfci i ifliaftit^fraAi^fc&iwmis 

[0029] _t£*> S i 4t£ft£& 1 0 1 ±fc#fli Ufc 
JBJf^tt4nmk-rftWWBl0 2ti» $108WB1 

0 2 a km 2<7)^SJ1 1 0 2 b i: ii-TV^ft . 

s i jpjsask i o i mmizmmm-f&ts 1 otttra 

1 02aii. (BC la) kE&itVy (P 
C U) kTfcS (H 2 ) k^ffl^»A7^ K ( ha 1 yd 
e ) VPE&t.t'h 3 5 0trfJftSLfc. Hl<7)*g» 
1102all flfJP£#;3 nmttS'JVftiB ( B 
P) 

[003 0] $1*>IBWB1 02 a±fc#j«;LfcSS2*> 
jg«f l0 2bi±, HRW*»ffiMOCVDfet:J:")4 

3 0 t C-C'^t^T>H-7'<50a-fby , J l >A (GaN) 

ft. m2<nnmm 1 02 bnmm&iftinmZ' 

h->tz. 

[003 1 ] ±IE<0 J: d fc LTJSJjSLfcWMI 1 0 2 t*j 
ffittPiiBOit AflBS * , as-grown «»"Cj8iBffi 
(TEM) TttSSSLfc. ^OiiSH. flSl*>« 
ff« 1 0 2 artcO*« 1 0 1 b<Oti&%m&&0mBI£ 

H«0^{iftl nmTiift. mi<7)%mmi 02 a|^ 
0#l6M«±SafetffcS2tf)llfflMI 1 0 2 b^if 

[0032] %2<nWm 1 0 2 b*>j££***ifc&. 
«sBtfi^**tl : 4fc-rft^*k^*McO> ; ^^ 

jilt, sets^a-tftfcft^sHSiinajLfc. & 

±fS^«^iaJK5:4 3 o*c*»4>wai8itw^a 

mtfoh 1 0 3 O'C^'C, Whfo 1 0 0'C«oaffit'±# 

[0033] £t^£#tf»3££&OiMJI 1 0 2rt 

jR^Bft^fHUB 10 2 OrtSWJS JMJBfWi . f$l<7M 
mm 1 0 2 a&tfMI 2 iOJSffifl 102bC, il^Affi k 

fffl 1 0 2 btt, *5«t *^»K*«£«i«Fffl«n?1*3 

'J—? (streak) tt<7)iiaS[5SL* ? i2^ ^*Ut . ± 
* ftfi k A*Att k #3SfcEH! WfclfiH L ^tSAfflit 

rts-c <r)mmxm<?M±iz& o.ssiouni 

iOjSWii 1 0 2 a k WzXm i ±^%i& 

[0034] %2<nwm i o 2 boaas±fctt, mo 

CVD^CJ:Ol030*Ct-, (S iaHs) ^ 

ffiffl UT S i H-try^UfcA*A<0n»«>2ft^y 
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•5A (GaN) Jgl 0 3£jfcHLfc. GaNJ|103cD 
^UTWBil. 1 x 1 0 18 cm-3T-£>9. flWtt3 
uml'h-otz. GaNJIl 0 3<7>fiUliajg2rl00 0'C 
£^;LI>BrtSfc.iSgi Lftftifc, nJgG a Nil 0 3 <i7\ 
*iftfc±*fc-r* 3l£g^n®GaNH 
1 03£^ffi±tJi, -<y^AffljgJt$:0. lOfc-f 
hnWMcMWJ* ■ -i Vi^AiHe (Gao.9o I n 
o.ioN) Jf 1 0 4£j£KLft. Gao.sio I no.ioNJf 1 

0 4^-vuriS^±4x i o i7 cm-3-e&9, mmt 

0. 9nrat Lit. Gao.90 I no. i oNJI 1 0 4 14, A 
yy«>A«*S:«a-r*ffl (Phase) *^&6£t§ 
Afi&OlSaHJrC&^ft. Gao.so I no.ioNJ1104± 
fcfi. T/l^-^A^tC^gSH^LftV^i^A 

(Mg) H-7 , ^)p}WIWtr/l'S-^A ■ tfD^A (A 

1. Gai-iN) J|l 05£»JlLft. Al,Gai-,Nl 

1 0 5rt*)A 1 Jgttli. WfliWitffrtlfcA 1 ttflRxtf 
0 . 2 0 0 fcUHKttllWfcJftH-* <t 3 K£ t 
ft, A 1 xG ai-» NJf 1 0 5<OJfJS(30 . 2jumfcL 
ft. ±IBWn^GaNll 0 3, Gao.so I no.ioNl 
104, AliGai-.NHl 0 5 jfOlf j£« fc 
LT, I I I llH^MM^*«ifi3b>^4!MiflBft 1 0 
6Sr<ffiS;Lft. CcOidtcLTJgfiSLftLEDffl^xt' 
^^^-V^iVNtfO^t^ti, JtJE0>n»GaNJil 0 
3SrTa57 7-/Kli:L, nfl^Gao.90 I no.ioNUl 
0 4 ZmMt L, ±ie<OJ: o fcA 1 «j«K:4JK£tf L 
ft^vfrft^OA l.Gai-.NJfl 0 5 £±95? 7 7 Hit 

c o o 3 5 ] fltmi&i o enzmfsm 103, 10 
4 , 1 0 5«, *%,mz®h&®m 1 0 2±te»*« 

[0036] LEDJ4, ±f£<OS 0 1*> 

KH(Cn»3r-Sy^«ai 0 8 5-, ±35? 5 •/ KS<D 
A liGai-iNHl 0 5<7)^ffltpf^-i yaffil 

o 7 . **>»s i m&muo&mzmm 

v7W510 7. 1 0 8(i£KAl*»&AMtLfc. 
[0037] ±J£<7)mffil 07, 1 0 8^tJf*|6lt2 
0 S'J 7y<7 (mA) 6Di6ft^8E£fflSELT. LED 
LEDKB, ?&^'l>ifci:£i&4 5 5 

ineuwe^aatsii*. -«w^«^*^fiJfflLT!i 

£^ftLEDc9f£3te3ftK{4*->2 0-?-f ;a7yH (ju 
W) fc&^ft. 

[0038] ( HSfi^I 2 ) *£jfcftl 2 T(4 , JgWItfH 

mm i ccfe» ut t » t i4n& & flmt wi-s l e d * 

[0039] *nffl^j2-c(i, muz&tmB&bft&m 
mmttt&LEDZimuz. si m^ii* « 1 o 1 

«. Ml fcHtfcflfcJB^fc. *HteM2T'(i, S 
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1 0 

iJUJgHS«10 1±K, (BzHs) 
^(PHs) (Hi) £Jfl^fc»EMOCVDffi 

T, 4 6 O'CTB Po. 97 No. 03#»t&-&® 1 OJSSJI 1 

0 2a»U. 2ftSfll(0*g«ll 0 2aitH 
MOCVDffiTl»l«tL-C, W.2<nM®M\ 0 2bfcL 
TAlfflj££0. 10fc-f£Si K-7V)A 1 o. loGa 
o.9oN3(p£>&£JiS:^j£Lft„ icOi^^LT, SiSlO 
«WBl02aOflW£*n. 5nmfcL, m2W|g# 
JltfWilWtt 1 . 7nmt-ri>^H-i7)JlJI* i ^3. 2n 

10 mc7)^#Ji 1 0 2 SrJIMLft. a s - g r own«t 

<ommm 1 o 2<D^<o^ e mm^. mmm 1 tci»w> 

Silf/iWS B B B flSjii:«mw hcot &oft . 
[0040] SfftJf 1 0 2«9j&ll£*rr Lftf£, #*t* 

T, 8 5 0°CK#iSLft. i^JMMcJ: 

0,^1 2 , &#H,ffl fc tt&tt b 

[ 004 1] MM 1 0 2±£(4, 8 5 o*c-e 

20 #*t*Stt f-^ t H 9 Wl E.tMit# 'J ^ A ( G a C 1 

±0- HJI0IJli:|Hiat<9n^GaNBlO3, Gao.90 

1 no.ioN1104, A UGai-.NJll 0 5SJI<>5» 
1L, »»^Jtl0 6S:7S*Lft„ 

[0042] JfflOftMl 02am B WaN» 
tSl l ^^B&-iii:1-&BPo.97No.03 (*ffF«»=4. 
5 A^lfmLftCfci:, ^JfiWl 

<t 9ttift<08 5 0 e C? I I I WW&mW&Afrktc 

hmmmm 1 o e zmm Lft z t «t o , iiBww/iffi 

30 jtl06(O««103, 1 04, 10 514. 

LT^2»^t* ? Rlt€ : fiSIlItfr (RHEED) ft 

[004 3] JJE^i^t LT^Lftxt'^df-vA'/l/ 

ffil07. 108^l5(t, «^t^«L"tLEDSfW 

Lft. r<OLED(C, II^T[6]t2 Om AcOlisI £ffiSSL 
fcRKCtt. +'t*St 4 7 0 n m fc t 
f>flft. *Hffl01J2CiOLED{4, ^St^lOLEDfcJt 
(SLTJBKS^Wl 5nmft&ftfc^r-5ft. 
40 ^ h^^ffidtt^ lOnmh m&M 1 W L E D fcim 

Lm<^-ofz. ^ft, HRaMr«a**teflBL-a»e3 

ilSLEDC0^5K3M^l 8MWT'J.oft. 
[0044] 

I I iKeflfttf^fMSAJBSS i^al 

««8LhH»*1-4 - fc#r* , S i 
50 -*-**?fl^«K*$pH££fllflJl/C. «tttcfl»i6 
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1 1 

1 1 immim^mmTZ&mtzzktfX'Ztz. % 
a±Mmmsmc\t. s i&tasmsLkizm&iti 1 1 

— f * F E to J: d £ffii«9 I I I £afl:tts|mHI*F <o 
[01] *gftffll 1 » 2 Cffiib& LED <0$jt fc **K 

Silo 

[122} *MCilifi«as-g rownW: 
[03 ] ^£ftflLfct^mVanflttAlft&£* 

101 si jusask 

102 ss«i 

10 2a feiaKffJI 

10 2b gS2<0|gffil 

103 nJgGaNl 

104 Gao.90 I no.ioNJf 

105 Al.Gai-iNI 



10 



20 



1 2 



106 mmmm 

107 pJfrt-S-y?^ 
108 

10 Si 

10a Stit^l^ffltO^^iS 

10b ft^ffSB&ff^HRW 

10c i^WH^*9JJ!r*>«« 



1 1 
1 2 
1 3 
14 
1 5 
1 6 



ft 1 

JR20tgMi 



17a iMMfc^lMafctfBWl/CgffLTV** 



S J»£A 

v m& 



[01] 



[02] 



10 7 



106-x 

10 2b' 
10 2b' 



1 0 1 



10 6 
_10 + 
- 103 
1 02 



1 08 



13 
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[03] 
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16 1 7* 




7U> h^— S^Dgte 

F^-A(##) 5F041 AA40 CA23 CA33 CA34 CA40 
CA57 CA64 CA65 

5F045 AA04 AB09 AB14 AB17 AB18 
AC01 AC03 AC12 AD06 AD07 
AD08 AD09 AD10 AD11 AD12 
AD13 AD14 AF03 BB12 CA10 
CB02 DA53 DA61 

5F052 KA02 
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